Metabolism of abscisic acid (ABA) was investigated in isolated guard cells and in mesophyll tissue of Viciafaba L. and Commelina communis L. After incubation in buffer containing IG-3Hj±ABA, the tissue was extracted by grinding and the metabolites separated by thin layer chromatography. Guard cells of Commelina metabolized ABA to phaseic acid (PA), dihydrophaseic acid (DPA), and alkali labile conjugates. Guard cells of Vicia formed only the conjugates. Mesophyll cells of Commelina accumulated DPA while mesophyll cells of Vicia accumulated PA. Controls showed that the observed metabolism was not due to extracellular enzyme contaminants nor to bacterial action.
was found to accumulate ABA (15) . Epidermis of Vicia accumulated sufficient ABA to account for stomatal closure before any increase was detectable in the mesophyll (19) , and the kinetics of ABA accumulation in the epidermis were similar to the kinetics of stomatal closure. Similarly, stomatal conductance of barley leaves decreased in response to a pulse of [2-'4C] ±ABA in the transpiration stream (2) , but recovered before any metabolism of the [2-'4C]±ABA could be detected in the bulk leaf tissue. This may reflect subsequent compartmentalization within the leaf, away from the stomatal complexes, or it may reflect localized metabolism of ABA near its site of action.
Two catabolic pathways have been described (17) which reduce the ABA level in tissues. One pathway converts ABA to PA' and DPA. DPA is biologically inactive in many systems (18) while PA is active in several systems in which ABA is active, including stomatal closure of some but not all species (17) . The second pathway involves conjugation ofABA, PA, and DPA, principally as fl-D-glucopyranosyl esters which are biologically inactive (1) .
The conjugated metabolites are not hydrolyzed readily in vivo, and are not interconverted (21) . Detached epidermis of Tulipa gesneriana was found to metabolize [2-'4C] ±ABA to PA (50% of intracellular radioactivity) and DPA (20%) after 24 h of incubation (15) . When epidermis of Commelina was preloaded with [2-'4C] +ABA through the transpiration stream, and the epidermis was then detached, PA increased from 2% of the radioactivity at the time of excision to 23%, and DPA from 3% to 14%, during incubation of the detached epidermis for 21 h (15) . These gration with the authentic standards was also observed using HPLC and TLC in two other solvent systems (Ho, unpublished). Fresh solvent was used for every second run, or daily.
Data are presented as counts per 0.5-cm section as a function of distance traveled from the origin, excluding the preadsorbent zone. An estimate is also made of the fraction of total counts appearing in each peak.
The polar material which remained near the origin was subjected to alkaline hydrolysis by scraping the appropriate band from the TLC plate and grinding with 100 Ml NH40H (specific gravity, 0.9) for 30 min at 60°C. The NH40H was evaporated to dryness in vacuo at room temperature and the residue extracted three times with 1 ml methanol. The supernatants were combined and evaporated in vacuo, taken up in methanol, and spotted on a TLC plate as above. Alkaline methanolysis of conjugates was tested by comigration with authentic methyl-ABA.
Leaf homogenates were prepared following a protocol (4) which had yielded a cell-free system from wild cucumber endosperm with ABA catabolizing activity. Leaves (Fig. 2B) . The medium also contained a large amount of PA but little DPA or polar material.
Mesophyll tissue of Commelina also possessed the ABA-PA-DPA pathway (Fig. 3A) (Fig. 3B) . The medium also contained substantial PA and a small amount of DPA and polar material (Fig. 3B) . Isolated (Fig. 5A ), but not to DPA. There was also some accumulation of the polar conjugates. The relative absence of DPA was not due to its rapid excretion, since none was recovered in the incubation medium (Fig. 5B) (Fig. 6, A and B) . been shown to contain catabolic enzymes specific for ABA, although metabolism of ABA by epidermal peels has been observed (I 5). The physiological significance of guard cell degradation of ABA is not yet clear. However, its occurrence in these cells, combined with the observation that guard cells synthesize (19) Relatively more ABA remained in the mesophyll cells after the 12-h incubation than in the guard cells.
Greater than 90% of the label co-migrated with one of the authentic standard compounds or remained near the origin. The remaining label was distributed among previously identified minor metabolites such as the epimer of DPA (22) , migrating between PA and DPA, and the photo-induced 2-trans isomer of ABA (I 1), visible as a small peak just ahead of ABA. Methyl esters of DPA and ABA, resulting from transesterification during methanol extraction, would comigrate with epi-DPA and 2-trans ABA but the combined counts in these regions did not constitute a substantial fraction of the counts remaining near the origin. Thus, no significant underestimation of the conjugates occurred.
Guard cells of Vicia were active in conjugating ABA, but showed very little activity in the PA-DPA pathway, in marked contrast to the guard cells of Commelina. The stomata of Commelina respond to PA, in contrast to those of Vicia, which are reported to be insensitive to PA (14) . Since guard cells of Commelina contain the ABA-PA-DPA pathway, while guard cells of Vicia exhibit very little activity in this pathway, it is tempting to speculate that the inability of Vicia The differences between the two species in the metabolism of ABA by guard cells suggest that part of the variability seen in the response of different species to water-deficits and other environmental perturbations could be due to differences in guard cell biochemistry. To the extent that accumulation of ABA by whole leaves has not been able to explain these differences, diversity in guard cell properties may represent a previously unexplored source of variability, both as the locus of differences in plant response, and as a source ofgenetic variability for plant improvement programs.
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